The products of the Bacillus subtilis sacPA operon mediate transport and hydrolysis of sucrose. Mutants affected in sacPA, or in the sacT gene which encodes an antiterminator protein (AT) involved in sacPA induction by sucrose, are impaired for utilization of this sugar (8, 12) . This defect is not absolute because B. subtilis can also assimilate sucrose through an extracellular pathway involving the exoenzyme levansucrase encoded by sacB (35) . This gene is also induced by sucrose through an antitermination mechanism involving SacY, a second AT structurally similar to SacT, but fully activated only in the presence of a high sucrose concentration (Ͼ1%) (7) . When activated, SacY can partially replace SacT for induction of sacPA (36) ; this appears to be due to the structural similarity of the two ATs and of their targets within the sacPA and sacB leader regions (4) . The model for induction by sucrose of sacB (7) is similar to that proposed for induction by ␤-glucosides of the Escherichia coli bgl operon (19, 25) : an enzyme II bgl (BglF), a permease of the phosphotransferase system (PTS) specific for the inducer, inactivates the AT (BglG) by phosphorylating it, and in the presence of the inducer, its permeation and phosphorylation lead to the concomitant dephosphorylation of BglF and then to that of BglG. The activated (dephosphorylated) AT binds to a specific imperfect palindromic RNA target sequence (RAT sequence), which overlaps the 5Ј part of a regulatory terminator located in the leader region of the regulated gene. This binding stabilizes the RAT secondary structure and therefore prevents formation of the alternative terminator structure (1, 19) . A sequence homologous to the bgl RAT has been shown to be the target of SacY in the sacB leader region (4) . Moreover, activity of the SacY AT appears to be under the negative control of the PTS through the SacX regulator, which is homologous to enzymes II (4, 7, 45) . The control of SacT is less clear; this AT is not active in a strain with a deletion of the pts operon, suggesting a positive control exerted by the general enzymes of the PTS on its activity (3, 24) . The mechanism of this control is still unknown.
A Tn10 insertion into bglP (formerly sytA) has been previously identified as restoring sucrose utilization to a strain with a deletion of both sacY and sacT (37) . As shown in this study, this phenotype was very likely due to the derepression of a third B. subtilis AT of the BglG/SacY family, i.e., the LicT protein, a positive regulator of induction of the ␤-glucanase gene licS (formerly bglS) (27, 39) . Like BglF in E. coli, BglP seems to have both transport and regulatory functions.
MATERIALS AND METHODS
Bacterial strains. B. subtilis strains used in this study are listed in Table 1 . E. coli RR1 (23) or TG1 (7) was used for construction of plasmids and preparation of templates for DNA sequencing. Functional analysis of BglP and BglH was done with E. coli MAR152, a recA ϩ derivative of MA152, a strain with a deletion of the bgl operon (25) .
Media and genetic techniques. LB medium (26) supplemented with appropriate antibiotics was routinely used for cultures and for selection of B. subtilis and E. coli transformants. In some cases, B. subtilis cells were grown in amino acid starvation medium (ASM) (40) , supplemented with appropriate antibiotics. LB-X-Gal (5-bromo-4-chloro-3-indolyl-␤-galactoside) was LB medium plus 40 mg of X-Gal per liter. MacConkey arbutin or salicin plates (32) were used for functional analysis of BglP and BglH in E. coli.
B. subtilis transductants and transformants were generally selected on LB plates containing chloramphenicol (4 mg/liter), erythromycin (0.4 mg/liter), kanamycin (5 mg/liter), phleomycin (0.2 mg/liter), or spectinomycin (100 mg/liter). purA ϩ transductants were selected on solid CgCH medium (7), supplemented with tryptophan and cysteine (50 mg/liter, each). E. coli transformants were selected on LB plates containing ampicillin (50 mg/liter), erythromycin (150 mg/liter), or spectinomycin (150 mg/liter) or two of these antibiotics.
The SP␤rX0 prophage (6, 30) used in this study carries the c2 mutation, which makes the phage repressor thermolabile. Lysates were produced by thermoinduction, and strains were cured of the prophage as previously described (30) . SP␤ and PBS1 transduction was performed as previously described (6, 18) .
␤-Galactosidase assays. B. subtilis cells containing lacZ fusions were grown in LB or ASM liquid medium, supplemented with 0.05% salicin when indicated. Cells were harvested, extracts were prepared, and ␤-galactosidase was assayed as previously described (26, 29) .
DNA techniques and plasmids. Standard techniques were used to prepare plasmid, phagemid, and chromosomal DNA. Plasmid pIC183 was derived from pTSBG6-3 (4, 17); it permits insertion of a sacBЈ-lacZ fusion into the B. subtilis amyE gene (Fig. 1 ). Plasmid pCm::Er permits disruption of a chromosomal insertion of the pC194 chloramphenicol resistance gene by insertion, following transformation, of a gene conferring resistance to erythromycin (38) . Construction of plasmid pIC254, which carries an 8-kb B. subtilis EcoRI fragment containing bglP (Fig. 2) , was previously described (37) . pIC256, pIC258, pIC259, and pIC260 were derived from pIC254 as shown in Fig. 2 . Plasmid pIC334 is described below (see Results). Plasmid pIC342 was derived from pSL150 (7) in several steps. It contains a BamHI-XmnI fragment, corresponding to the region upstream from bglP, and the first 56 nucleotides of this gene, fused to the lacZ gene from plasmid pBluescriptSK ϩ (Stratagene Cloning Systems) at its EcoRV restriction site. This resulted in an in-frame bglPЈ-lacZ translational fusion (Fig.  3) . Plasmid pIC347 was derived from pIC342 by an internal XbaI deletion (Fig.  3 ). Plasmid pSL4 (Fig. 3) carries a bglPЈ-lacZ transcriptional fusion and was constructed by insertion of a BamHI-PvuII fragment, corresponding to the region upstream from bglP, and the first 132 nucleotides of this gene, between the BamHI and SnaBI sites of pDH32M (21) . pIC342, pIC347, and pSL4 were used to introduce the corresponding bglPЈ-lacZ fusion into the amyE locus. pIC330 is a derivative of pUC19 (43) with the ampicillin resistance gene (DraI-BglI fragment) replaced by the spectinomycin resistance gene (HindII-DraI fragment) of pIC156 (38) . The pIC330 lacZЈ gene is functional (i.e., it can complement the lacZ⌬M15 mutation present in TG1); this 2.5-kb plasmid can be used as an integration vector in B. subtilis (24) .
DNA sequencing and analysis. A collection of pBluescript (Stratagene Cloning Systems) derivatives carrying different lengths of the bglP-bglH region in both orientations was constructed and used for sequencing. Single-stranded DNA was prepared by standard procedures. By using appropriate synthetic primers, the nucleotide sequence was determined by the chain terminator method (31), either manually (Sequenase kit, version 2.0; United States Biochemical) or with sequencer ABI-373 (prism-ready reaction dyedeoxy terminator cycle sequencing kit; Applied Biosystems). The DNA and protein sequences were analyzed with the University of Wisconsin Genetics Computer Group software package (13) .
Reverse transcriptase mapping of mRNA start point. Total RNA was isolated from B. subtilis IS58 grown in ASM. Cells were harvested 2 h after they entered stationary phase (optical density at 550 nm of 1.1), and the RNA was extracted as described previously (41) . A DNA primer complementary to nucleotides 815 to 835 (5Ј-GCTTTCGCAGTAACAATCCTG-3Ј [ Fig. 4 ]) was labeled with 32 P and hybridized with 20 g of RNA. The procedure and further analysis with a 6% polyacrylamide-urea sequencing gel were done as described previously (42) . Dideoxynucleotide sequencing reactions (31) with the same primer and an appropriate DNA template were run in parallel to allow determination of the endpoints for the extension products.
Nucleotide sequence accession number. The nucleotide sequence of the B. subtilis bglP-bglH region has been entered into the EMBL Data Library under accession no. Z34526.
RESULTS

Construction of bglP deletion and complementation studies.
The bglP (formerly sytA) locus was previously identified by a transposon insertion in GM1042, a strain devoid of both SacY and SacT ATs and containing a sacBЈ-lacZ fusion (Fig. 1) . GM1042 is strongly impaired in sucrose utilization and does not express the sacBЈ-lacZ fusion. Utilization of sucrose and expression of the sacBЈ-lacZ fusion were restored in the GM1107 bglP::Tn10 mutant (37). The corresponding bglP wildtype sequence was cloned on plasmid pIC254 (37) . This plasmid contains the replication origin of pE194, which functions in B. subtilis only at temperatures lower than 42ЊC. We described previously a method to delete chromosomal sequences in B. subtilis, using a plasmid with such thermosensitive replication (7). A 5.5-kb HindIII deletion removing all bglP (see below) was introduced into pIC254, giving pIC256, which was FIG. 1. sacBЈ-lacZ fusion inserted into chromosome of GM1042 and derivatives. The fusion was inserted into the amyE gene (34) by using plasmid pIC183. The fusion is tripartite: it contains the trpE p (constitutive) promoter fused to part of the sacB leader region containing the sacB RAT-terminator module and the very beginning of sacB coding sequence, fused in frame with lacZ (4). Two modifications were introduced into pTSBG6-3 (17) to obtain pIC183: first, the 1.3-kb EcoRI-SmaI fragment containing the Cam r gene was replaced by a Phl r cassette (EcoRI-PvuII fragment) from pIC22 (38) ; second, the wild-type sacB RAT element was replaced by the sacB RAT(4M) element which contains four substitutions (mutations 3A, 13C, 26A, and t) improving induction of sacB through BglG and SacT (4; data not shown). used to introduce the 5.5-kb deletion (hereafter called bglP⌬3) into the chromosome of GM1107 (Fig. 2) . The resulting strain (GM1133) was chloramphenicol sensitive but otherwise phenotypically similar to GM1107; in particular, it expressed the same level of ␤-galactosidase activity (Table 2) .
Complementation tests were done with integrative plasmids inserted at an ectopic site. The SP␤rX0 prophage (30) , which contains pBR322 sequences and a chloramphenicol resistance gene active in B. subtilis, was transduced into GM1133, giving GM1144. The pBR322 sequences could then serve as an insertion platform for plasmids containing homologous sequences. The deletion of pIC254, which led to pIC258, put a BamHI site just a few nucleotides downstream from the EcoRV-SalI junction (Fig. 2) . Thus, the 3.1-kb BamHI-EcoRV fragment of pIC254, which contained bglP, corresponds essentially to a 3.1-kb BamHI fragment in pIC259. This fragment was inserted at the BamHI site of pIC330, a 2.5-kb pUC19 derivative conferring resistance to spectinomycin to both E. coli and B. subtilis. The resulting plasmid (pIC334) was introduced into GM1144, where it complemented the bglP deletion (GM1240 [Table 2 ]). Insertion of pIC334 into the SP␤rX0 prophage (in GM1240) was verified by showing that a lysate prepared from this strain could cotransduce the wild-type bglP gene and resistance to both spectinomycin and chloramphenicol into GM1133. Complementation was not observed with plasmids containing shorter fragments of the bglP region; the SP␤rX0::pIC334 prophage also complemented the bglP::Tn10 mutation (data not shown).
Mapping bglP locus. The 5.5-kb EcoRI-EcoRV fragment of pIC254 carrying bglP was used as a probe to detect homologous sequences in a collection of 59 yeast artificial chromosomes representing more than 90% of the B. subtilis genome (5). A positive signal was observed with a yeast artificial chromosome containing the hut operon (position 335Њ on the B. subtilis 360Њ map [2] ). The structure of the yeast artificial chromosomes containing the regions around hut (5) suggested that bglP was roughly equidistant from tyrZ (position 332Њ, near sacXY) and purA (position 350Њ) (2, 15) . The precision of this mapping was improved by PBS1 transduction experiments, with strains GM168 (purA . Ery r transformants were selected at 45ЊC (nonpermissive temperature for pE194 replication); this resulted in insertion of pIC256 into the chromosome. A convertant (Cam s transformant) was purified on antibiotic-free LB medium at 30ЊC (permissive temperature for pE194 replication). As previously described (7), these nonselective conditions allow excision and loss of the inserted (pIC256) plasmid. Plasmids pIC258 and pIC259 were derived from pIC254 by successive deletions as shown; pIC260 was derived from pIC259 by replacement of an XbaI fragment by a SmaI fragment from pIC156 (38) , carrying a Spc (Fig. 3) , shown to complement the bglP⌬3 mutation, was determined. An incomplete open reading frame (ORF) of 87 amino acids (ORF1) and another ORF of 102 amino acids (ORF2) immediately downstream were found; following them was a palindromic terminator-like structure ( Fig. 3 and 4) . Comparison of the sequences of these ORFs with protein sequences in the SwissProt database did not reveal any significant homology. They seem to correspond to an operon of unknown function, and their deletion (in GM1133) did not lead to any observable specific phenotype. Downstream from these, an ORF of 609 amino acids was found, preceded by a canonical B. subtilis ribosome binding site (Fig. 4) . Deletion of this ORF, by inserting an Spc r cassette between two XbaI sites into the chromosome of GM1042 (by transformation with plasmid pIC260 [ Fig. 2]) , led to the same phenotype as that conferred by the bglP::Tn10 and the bglP⌬3 mutations (data not shown). This indicated that bglP corresponded to this ORF. A search for homology of BglP with protein sequences of the SwissProt database showed that it was related to PTS permeases. The highest degrees of homology found were with ␤-glucoside-specific enzyme II bgl permeases (40.3 and 39.5% identity with BglF from E. coli [33] and ArbF from Erwinia chrysanthemi [9] , respectively) and to a slightly lesser extent with the B. subtilis SacP sucrose-specific enzyme II suc permease (12) and the SacX protein (45) (34.6 and 38.2% identity, respectively). Enzyme IIs are membrane proteins, with several hydrophobic transmembrane segments. The pattern of hydrophobicity of BglP was almost identical to that of the E. coli BglF protein (33) , reflecting their high degree of homology and strongly suggesting that BglP is also a membrane protein (data not shown).
Downstream from bglP was the beginning of an ORF encoding a protein homologous to the N terminus of various phospho-␤-glucosidases. As no terminator-like sequence was found between bglP and this ORF, they could constitute an operon. This led us to sequence 1.3 kb downstream (Fig. 4) , which revealed that the strong homology with ␤-glucosidases was extended all over the 469 amino acids of the protein encoded by this gene (63.4, 62.8, and 56.5% identities with the phospho-␤-glucosidases BglB from E. coli [33] , ArbB from E. chrysanthemi [9] , and AscB from E. coli [16] , respectively); this gene, designated bglH, is also homologous to another B. subtilis gene (see below). Fujita and his collaborators (12a) recently sequenced a 17,057-bp fragment in the region of the B. subtilis chromosome which contains the bglP-bglH locus (deposited in the EMBL Data Library under the accession no. D29985). The part corresponding to the sequence presented here was identical except for eight positions, seven mismatches in bglP and a 2-nucleotide inversion in bglH, which did not change the reading frame of these genes.
A palindrome resembling a rho-independent transcription terminator was found just upstream from the bglP gene; this structure was overlapped in its 5Ј part by the 3Ј part of a 29-bp sequence very similar to the RAT sequences (Fig. 5) , shown to be the target of ATs of the BglG/SacY family (4, 8, 19, 39) . Upstream from these sequences, there was a putative promoter recognized by the vegetative factor (TTGACA-17 bp-TAA AGT).
No terminator-like structure was found immediately downstream from bglH. In this region, Fujita and collaborators found a third ORF of 148 codons followed by a probable terminator. Comparison of the sequence of this ORF with protein sequences in the SwissProt database did not reveal any significant homology. Thus, it seems likely that bglP, bglH, and this ORF of unknown function constitute an operon.
Localization of bglP promoter. The bglPЈ-lacZ translational fusion carried by plasmid pIC342 (Fig. 3) was introduced into the amyE gene of GM1146, a bglP⌬3 mutant, where it was expressed at a high level (strain GM1271 [ Fig. 4 .) The bglPЈ-lacZ fusions carried by plasmids pSL4, pIC342, and pIC347 (which resulted from pIC342 by an internal 734-bp XbaI deletion) are shown schematically. Shaded bars and striped bars indicate the different B. subtilis ORFs and the E. coli lacZ reporter gene, respectively, pointing in the direction of their orientation; putative terminators are symbolized by ϾϾϽϽ; the broken arrow upstream from bglP symbolizes the transcriptional start site of this gene; the RAT-like sequence overlapping the 5Ј part of the palindrome immediately upstream from bglP is indicated.
[ Fig. 3] ) did not affect ␤-galactosidase synthesis (strain GM1300 [ Table 3 ]), indicating that the (major) promoter was present downstream from the XbaI site. This was confirmed by primer extension experiments (Fig. 6) , which determined that a major start of transcription mapped evenly to 2 nucleotides located 7 and 8 bp downstream from the Ϫ10 box of the putative promoter (Fig. 4) .
The licT gene product is involved in suppression by the bglP mutation. licT, a recently sequenced B. subtilis gene, encodes an AT of the BglG/SacY family (39) . The map positions of bglP FIG. 4 . Nucleotide sequence and deduced amino acid sequences of bglP-bglH region. The sequence was determined on both strands. Putative ribosome binding sites (rbs) and promoter boxes (Ϫ35 and Ϫ10) are underlined; the transcriptional start site is indicated by asterisks on the corresponding nucleotides; putative terminators are symbolized by ϾϾϾϽϽϽ; the RAT-like sequence upstream of bglP is indicated. . This showed that bglP and licT were (quite weakly) linked in transformation. The sacBЈ-lacZ fusion (Fig. 1) , which was derepressed in the bglP mutants, was repressed in the GM1238 licT bglP double mutant (Table 2 ). This effect of the licT mutation could be direct or not (polar effect). However, immediately downstream from licT is the licS (␤-glucanase) gene, followed by a probable terminator (27, 39) ; the next gene does not play any role in sugar metabolism (39) . This indicated that the effect of mutations affecting bglP occurred through a negative effect on LicT (or its expression).
Effect of PTS on suppressor phenotype of bglP mutation. The B. subtilis SacY and SacT ATs behave differently with respect to the role of the PTS in their activity. Contrary to SacY, whose activity is negatively controlled by the PTS (7), SacT seems to require a functional PTS to be active (3, 24) . We examined the phenotype of a bglP mutant in a ⌬(pts) genetic background. The ⌬ptsGHI deletion (7) was introduced into the bglP⌬3 mutant GM1133, giving GM1137. As shown in Table 2 , the sacBЈ-lacZ fusion (Fig. 1) , which was derepressed by bglP mutations, was repressed in the ⌬ptsGHI bglP⌬3 strain, suggesting a positive role of the PTS on the LicT AT activity. Thus, LicT appeared to behave like SacT with respect to the effect of the general enzymes of the PTS on its activity.
Expression of bglP is inducible by ␤-glucosides. The bglPЈ-lacZ fusion carried by plasmid pSL4 (Fig. 3) was introduced into the amyE gene of B. subtilis IS58. The resulting strain (BGW41) was grown in ASM, supplemented or not supplemented with 0.05% salicin. As shown in Fig. 7 , the presence of salicin caused a 10-fold increase of ␤-galactosidase activity, compared with that in the uninduced control. The same induction could be observed in the presence of arbutin, whereas cellobiose, sucrose, and lichenan had no effect on expression of the bglPЈ-lacZ fusion (data not shown). In the absence of the inducer, a slight increase of ␤-galactosidase activity was obtained when cells entered stationary phase (Fig. 7) . This temporal activation has been observed for several degradative enzymes in B. subtilis (10) .
Functional analysis of BglP and BglH in E. coli. The B. subtilis BglP and BglH proteins are highly homologous to the BglF ␤-glucoside permease (enzyme II bgl ) and the BglB phospho-␤-glucosidase of E. coli, respectively. This led us to test whether an E. coli mutant lacking the bgl operon could be complemented by the bglP and bglH genes. For this kind of analysis, it should be noticed that E. coli K-12 strains, including MAR152 (with a deletion of the bgl operon), possess a constitutive phospho-␤-glucosidase (bglA gene) active on phosphoarbutin but not on phospho-salicin (25, 33) . Strain MAR152 was transformed by plasmid pIC254 or its deleted derivatives pIC258, pIC259, and pIC260. The red or white phenotype of transformants on MacConkey agar plus salicin or arbutin was analyzed. As shown in Table 4 , pIC254 (which carries both functional genes) conferred the ability to utilize both sugars, while plasmids pIC258 and pIC259 (bglH truncated) permitted utilization of arbutin only; clones transformed by pIC260 (both genes inactivated) had the same null phenotype as the untransformed strain, MAR152. These results showed that BglP could act as permease for both ␤-glucosides in E. coli, strongly suggesting that it was a functional enzyme II bgl ; BglH appeared able to hydrolyze phospho-salicin.
Effect of BglP protein on bglP transcription. In order to test whether BglP was controlling transcription of its own structural gene, the bglP-containing SP␤rX0::pIC334 prophage from GM1240 was transduced into GM1271, giving GM1278. This resulted in a lower level of expression of the bglPЈ-lacZ fusion ( Table 3) , showing that the BglP protein was involved as a negative regulator in bglP transcription.
DISCUSSION
We have characterized two B. subtilis genes, bglP and bglH, probably belonging to the same operon. Study of the expression of a bglPЈ-lacZ fusion showed that bglP was inducible by ␤-glucosides. Complementation studies of an E. coli strain with (4, 8, 19, 27) . Conserved nucleotides are shaded. a deletion of the bgl operon, together with nucleotide sequence homologies, indicated that bglP and bglH encode a permease of the PTS specific for ␤-glucosides (enzyme II bgl ) and a phospho-␤-glucosidase, respectively.
Inactivation of bglP (partially) restored sucrose utilization to a strain with deletions of both sacY and sacT, which encode ATs involved in induction of sucrose metabolism genes (37) . The suppressor phenotype was complemented (i.e., abolished) by the presence of the bglP gene in an SP␤ prophage. Thus, BglP behaved formally as a negative regulator of the sac operons and therefore appeared to have both transport and regulatory functions, similar to that of the E. coli BglF protein. Enzyme IIs are negative regulators of ATs of the BglG/SacY family. These ATs are specific for RNA targets, the RAT sequences, overlapping with their cognate terminators; but significant cross-activity was observed in vivo for all heterologous AT-RAT pairs tested (4, 39) . As a matter of fact, derepression of the sucrose utilization genes was very likely due to derepression of LicT, a third B. subtilis AT on which BglP exerts a negative effect. LicT is 42 and 30% identical to BglG and SacY, respectively (39) . licT and bglP-bglH map in the same chromosomal region; these loci are separated by at least 10 kb, which contains the wapA region (11, 12a, 24) . As shown here, the licT gene disruption was epistatic on the bglP mutation.
This LicT-dependent expression of the sacBЈ-lacZ fusion was abolished in a ⌬(pts) mutant; thus, LicT seems to require a functional PTS to be active. The same positive effect of PTS has been observed for SacT antiterminator activity (3, 24) . However, LicT is the first example of an AT of the BglG/SacY family for which both a positive effect of PTS (by the PTS general enzymes) and a negative effect of PTS (by the PTSspecific protein BglP, which represses LicT activity) could be observed. How this double control is possible remains to be elucidated.
Primer extension experiments determined a major start of transcription for bglP, corresponding to a putative vegetative promoter found in the nucleotide sequence. A characteristic RAT-terminator element was found between this promoter and bglP (the existence of another promoter between positions 815 and 1002 [ Fig. 4 ] could be excluded [22] ); moreover, full expression of bglP requires a functional LicT protein (22) , and we also observed that the presence of the wild-type bglP gene led to reduced expression of a bglPЈ-lacZ translational fusion. This suggests that the putative bglP-bglH operon is subject to a termination/antitermination induction mechanism, similar to that involved in the case of the B. subtilis sac and E. coli bgl operons.
Induction of bglP by ␤-glucosides and inactivation of the LicT AT by BglP itself present analogies with the bgl system of E. coli. BglP is a negative regulator of LicT only in the absence of inducer. We assume that in these conditions basal expression of bglP (by read-through of the terminator upstream of this gene) provides enough BglP to repress LicT (also synthesized at low levels in these conditions [39] ). The presence of ␤-glucosides relieves LicT from the repression exerted on it by BglP, which leads to the induction of the bglPH operon. We therefore conclude that mutations inactivating bglP derepress LicT, thus mimicking the presence of inducer, and that activated LicT can interact with the RAT elements of sac genes, allowing their transcription.
bglP and bglH are not the first bgl genes in B. subtilis to be reported. The ␤-glucoside-inducible bglA gene, which was (14) . They showed that its expression is induced by the ␤-glucoside salicin but reported that its disruption has no effect on the growth of B. subtilis on this carbon source. Similarly, deletion of both bglP and bglH led to only a slightly reduced growth rate on both arbutin and salicin, and introduction of a bglA deletion in this ⌬bglP bglH mutant did not change this phenotype (44 and data not shown). These results suggest not only that BglP can act as a permease for arbutin and salicin in B. subtilis but also that this organism possesses several sets of ␤-glucoside genes (for transport and utilization), as has been observed in E. coli. However, these genes are apparently noncryptic, unlike most E. coli genes (16, 28, 33) .
